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WHAT IS CLAIMED IS: 



1 . '^t=t~-ar-^af -ik/iii g me trttog^for a liquid crystal display 
device comprising selecting simultaneously a p],ajr3rality of 
lines of row electrode in a liquid crys^^rTdi splay device 
comprising a plurality of row elep^tfodes and a plurality 
of column electrodes and agpiying predetermined voltages 
to the selected lines^^-^dt row electrode during a selection 
period, the driyiTng method being characterized in that 

the s^i^tion period of a display frame is divided, 
and cp^umn electrodes are driven with a voltage pattern 
sc/as to reduce a change of voltage level in each of the 

tiv-i-ded period s^ " 

The driving method for a liquid crystal display 
de^ce according to Claim 1, wherein in two continuous 
display frames to be displayed, the time ratio of a 
display \rame period to the other is determined to have a 
figure seleb^ed from a range of 50 to 90%; the selection 
period of at iWst one of the two display frames is 
divided into two gK^rtions , and on-data and off -data are 
mixed in each of thX.divided periods in a combination of 
at least one in the tw\ display frames to effect a 
gradation display by puls^width modulation. 
3 . The driving method for a\liquid crystal display 
device according to Claim 2, wherein the time ratio 
between the two continuous display frames to be displayed 
is 4:3 and the selection period of shorter frame is 
divided to have a time ratio of 2:1 



# 
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The driving method for a liquid crystal display 
devibe according to Claim 2, wherein the time ratio 
between\the two continuous display frames to be displayed 
is 9:6; tH^ selection period of a longer frame is divided 
5 to have a ti\e ratio of 8:1, and the selection period of 
a shorter framevis divided to have a time ratio of 4:2. 

5. The driving n^ethod for a liquid crystal display 
device according to\claim 2, wherein on-data and off-data 
are mixed in each of tslie divided periods in two sets of 

10 combination of the two qJ.splay frames to effect a 
gradation display by pulsV width modulation. 

6. The driving method for V liquid crystal display 
device according to Claim 1, therein an imaginary row is 
formed in addition to the lines, of row electrode; a 

15, selection period is divided intoXa plurality of divided 
periods; a voltage pattern is chanaed so as to reduce a 
change point of voltage level appli^ to column 
electrodes in the one selection perioi^, and a gradation 
display is effected by applying voltag^ to column 

20 electrodes according to the changed voltage pattern. 

7. The driving method for a liquid crysta\ display 
device according to Claim 1, wherein an imaginary row is 
formed in addition to the lines of row electro?^e; a 
selection period is divided uniformly into a plurality of 

25 divided periods; a voltage pattern to be applied \o 

column electrodes is determined, and a gradation di^splay 
is effected by applying voltages to column electrode^ 
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witFl>v4^se of a voltage pattern in which there is a single 
change poiTivt of voltage level to be applied to the column 
electrodes in onfes. selection period. 

8 . Ift-a— driving method tor a dispxay device having 
display elements in a matrix form and producing verltage 
levels for effecting a gradation display, the method for 
a display device being characterized in >*5hat : 

in a plurality of continuous dismay frames, a time 
of at least one frame period is p^ade different from that 
of other frame period, 

the selection period at least one frame in the 
plurality of display frames is divided into divided 
selection periods , 

on-data and off^data are provided in the selection 
period of the nonr^divided frame period and the divided 
selection peri;2*ds to produce a plurality of voltage 
levels, and 

the plurality of voltage levels are used for 
display^ except for\the voltage levels in the vicinity of 
theyfiighe^s-t-- level at^ci tne "lowest ^±^vel 

The driving metho)^ for a display device according to 
Claim 8, wherein among Vhe plurality of voltage levels, 
voltage levels in the vicsinity of the highest level and 
the lowest level are used Velatively rare and voltage 
levels in an intermediate region are used relatively 
often . 

10. The driving method for a di>splay device according to 
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^laim 8, wherein the method is used for driving a liquid 
cWstal display device wherein a multiple line 
simusLtaneously selecting method is used. 

11. Thfe driving method for a display device according to 
Claim 8,\wherein in producing an m number of intermediate 
voltages bfetween A and B where A represents the highest 
voltage level and B represents the lowest voltage level 
among the plii^ality of voltage levels, the number of 
gradation leve\s q selected from a range of not less than 
L and less than \j given by Formulas (1) and (2) satisfies 
the relation of Formula (3) : 

L=(A-B) X 0.2\5+B ... (1) 

U=:(A-B) X O.VsXb ... (2) 

0,55<q/m<0.75 \ . . . (3) 

12 . The driving method fbr a display device according to 
Claim 9, wherein in producsing an m number of intermediate 
voltages between A and B wh^e A represents the highest 
voltage level and B represent^ the lowest voltage level 
among the plurality of voltage \levels , the number of 
gradation levels q selected from\^ range of not less than 
L and less than U given by Formula^ (1) and (2) satisfies 
the relation of Formula (3) : \ 

L=(A-B) X 0.25+B ...(1) \ 
U=(A-B) X 0.75+B ... (2) \ 
0.55<q/m<0,75 ... (3) \ 

13 . The driving method for a display deviW according to 
Claim 10, wherein among the plurality of vditage levels. 



\)^ltage levels in the vicinity of the highest level and 
thX^lowest level are used relatively rare and voltage 
levers in an intermediate level are used relatively often. 

14. The. driving method for a display device according to 
Claim 10, \ wherein in producing an m number of 
intermediate voltages between A and B where A represents 
the highest voltage level and B represents the lowest 
voltage level among the plurality of voltage levels, the 
number of gradation levels q selected from a range of not 
less than L and le'ss than U given by Formulas (1) and (2) 
satisfies the relatl^*on of Formula (3): 

L= (A-B) X 0 .25\b ... (1) 
U= (A-B) X 0 .75+b\ . . . (2) 
0 . 55<q/m<0 .75 V . (3) 

15. The driving method for a display device according to 
Claim 13, wherein in produc\ing an m number of 
intermediate voltages between A and B where A represents 
the highest voltage level and\B represents the lowest 
voltage level among the plurali^ty of voltage levels, the 
number of gradation levels q selected from a range of not 
less than L and less than U given\by Formulas (1) and (2) 
satisfies the relation of Formula (3) : 

L= (A-B) X 0 . 25+B ... (1) 
U=(A-B) X 0.75+B ... (2) 
0.55<q/m<0.75 ... (3) 
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oVs^w ^1^:x.=^*-T-r^r7^g~nn-^:»- ^ rrvstal displav_ dev ice 

comprising a plurality of row electrodes and a pluj>a^ity 
of column electrodes and applying predetermine^voltages 
to the selected row electrodes during a se;^ection period, 
5 the driving device being characterized jz<y comprising a 
driving means for driving column elecjz^odes according to 
a predetermined voltage pattern in e^ch period formed by 
dividing a selection period of a ^isplay frame. 
17 . In a driving device for a liquid crystal display 
10 device for selecting simultaneously a plurality of lines 
of row electrode in a liquid /crystal display device 
comprising a plurality of r6w electrodes and a plurality 
of column electrodes and applying predetermined voltages 
to the selected row elecmrodes during a selection period, 
15 the driving device bein^ characterized by comprising a 
driving means comprised 

a timing control/means which forms a combination of 
at least one of two/ continuous display frames in which 
the time ratio of /a display frame period to the other is 
20 within 50 - 90% /and supplies to column drivers for 
driving columr/ electrodes , a timing signal so that a 
selection pe/iod of at least one of the two continuous 
display fr4mes is divided into two portions to produce an 
n (n: a4 integer of at least three) number of divided 
25 periotls, 

a gradation processing means for producing n-bit 
gradation data ba sed on inputted image data to wr ite the 
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n-' ^it gradaLlon da La i n rrame memories, and — 

a column data producing means foj:...^ro3ucing column 
data by reading sequenti^JJLy^''^he n-bit gradation data 
which are storedjrrf^the frame memories in the respective 
divided ner-lods and supplying the produced data to the 
c.^d3a^n^_dri,vf^ r-s-. 

18 \ The driving device for a liquid crystal display 
devicfe according to Claim 17, wherein the timing control 
means pW)duces the timing signal so that the total time 
of the continuously displayed two display frames is equal 
to a time of\an input frame to which image data are 
inputted. \ 

19. The driving ^device for a liquid crystal display 
device according tso Claim 16, wherein the driving device 
is adapted to selec\ simultaneously a plurality of lines 
of row electrode and \n imaginary row in a liquid crystal 
display device comprising a plurality of row electrodes 
and a plurality of column\electrodes and apply 
predetermined voltages to the selected row electrodes 
during a selection period, andy wherein the driving means 
comprises a gradation process ing\^^means for producing 
gradation data based on inputted Wage data to write the 
gradation data in frame memories, aAd a column data 
producing means for determining a vol^ge pattern to be 
applied to column electrodes in each period which is 
formed by dividing uniformly a selection ^riod, whereby 
control is made so that when there are a plirrality of 
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change joints of voltage level to be applied to the 
column eleb^odes in a selection period, only one change 
point is provic 

20. The driving device for a liquid crystal display 
device according t^Claim 16, wherein the driving means 
comprises : 

a timing control mWns which provides timing signals 
to column drivers for dr\ying column electrodes so that 
the frame period of at leas^t one frame in a plurality of 
continuous display frames isVade different from that of 
other frame, and the selection Veriod of at least one 
frame in the plurality of displa^ frames is divided to 
form divided selection periods, 

a gradation processing means inoJ-uding a circuit for 
producing gradation data based on inptotted image data to 
writs the gradation data in frame memories, wherein the 
gradation data are such that the number 6f gradation 
levels q selected from a range of not less\^than L and 
less than U given by Formulas (1) and (2) satisfies the 
relation of Formula (3) in producing an m nuriiber of 
intermediate voltages between A and B where ANrepresents 
the highest voltage level and B represents the Vowest 
voltage level among the plurality of voltage levels, and 

a column data producing means which produces column 
data by reading sequentially gradation data stored i^n^ the 
frame memories in the selection period of a frame in the 
plurality of frames and the selection period of a 




